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COOKING GRILL USING PELLET FUEL

This application 1s a continuation of application Ser. No.
14/637,494 filed Mar. 4 2015.

This mvention relates to a cooking grill for outdoor
orilling and barbecuing of the type which uses compressed
tuel pellets of wood for combustion. The arrangement herein
can be used particularly in a grill of a hybrid type where
extra heat can be provided by a gas source.

BACKGROUND OF THE INVENTION

Recent developments 1n barbecuing have led to manufac-
ture of a cooking grill of the type comprising a container
mounted on legs and having an openable top lid for enclos-
ing a cooking area. A source of heat 1s provided within the
cooking area for applying heat to food products to be cooked
carried on a grate within the cooking area. The source of heat
includes a heating bowl or container with a pellet feed
system for discharging pellets of fuel into the bowl at a
predetermined rate for combustion within the bowl to gen-
crate heat. An automatic i1gniter 1s provided for starting the
combustion so that the pellet burner 1s as convenient as gas
but provides much improved food quality. The grate 1s
arranged over the heating bowl at the first end of the
container and over the part of the container beyond the
heating bowl. One example i1s sold under the trade name
Louisiana-Grills.

SUMMARY OF THE

INVENTION

According to the mvention there i1s provided a hybnd
cooking grill comprising:

a container defining a combustion area;

a cooking surface over the combustion area for receiving,
and supporting food materials to be grnlled;

a pellet burner unit disposed within the container under
the cooking surface;

a pellet feeding device arranged to feed pellets into the
burner unit;:

a fan for generating an airflow which at least in part passes
through the burner unit for causing combustion of the pellets
in the burner unit;

a temperature sensing component arranged to detect tem-
perature 1n the container;

a heat control system for controlling a rate of feed of the
pellets 1n dependence on a detected temperature;

and a gas burner system arranged 1n the container adjacent
to the pellet burner unit so as to apply heat from the gas
burner system to the cooking surface 1n addition to or as an
alternative to the pellet burner unit.

The embodiment as described in more detail heremafter
provides a hybrid type cooking grill utilizing two alternative
fuel sources: compressed pellet fuel or combustible gas.
Because the pellet burner unit and feeding device are
independent of the gas burner system, either one of the pellet
burner unit and gas burner system may be used as the only
source ol heat or alternatively both can be used 1n parallel.
Furthermore, the grill remains generally operable for cook-
ing 1f only one of the fuels 1s available or 11 electricity 1s
unavailable (since the pellet feeding device 1s electric pow-
ered, 1n which case the gas burner system 1s used 1nstead).
While a gas pilot light connected to the gas burner system 1s
disposed to provide accelerated 1gnition compared to known
conventional methods of igniting compressed pellet tuels,
ability to remove the pellet burner unit from the container
permits a person skilled 1n the art of cooking and grilling to
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utilize an alternative means of 1gniting the pellet fuel. As
such, incorporating pellet-based cooking and gas-based
cooking 1nto a single unit provides “all 1n one” cooking
options with one cooking grill. Availability of pellet and gas
fuels aflords different flavours and cooking methods to be
used 1in combination with one another. For example, a user
of the cooking grill has the option of alternating smoking
(using the pellets) and gas grilling for producing different
tastes of food products cooked on the cooking surface. Also,
the heat control system may be programmed with intelligent
cooking programs such that cooking food on the grill may
become more time eflicient and more precise. In addition,
provision of the gas burner system with the pellet burner unit
may generally atford quicker grill sanitation compared to a
or1ll fuelled by pellets only by 1gniting the gas burner system
for burning ofl bacteria, followed by turning ofil the gas
burner system and using only the pellet burner.

The gas burner can use any suitable supply of combustible
gas including either propane or natural gas 1n direct supply
or in bottle supply. Typically the container includes a bottom
opening for a bottle supply.

Preferably the gas burner system includes a gas burner
nozzle on at least one side of and separate from the pellet
burner unit. In some cases the gas burner system includes a
first and a second gas burner nozzle on respective sides of
the pellet burner unit so that the pellet burner 1s in the center
ol a three section combustion system.

Preferably the gas burner nozzle 1s arranged to the side
only so that the gas burner system when both are operating
does not supply heat directly into the pellet burner unit. That
1s, they are arranged side by side with the intention of
generating and supplying heat independently to the cooking
surface so that the pellet burner system operates by control-
ling the fuel and air supply to generate a required tempera-
ture without supplemental heat from the gas into the burner
trough.

Preferably the heat control system controls both the gas
burner system and the pellet burner umt to maintain a
required temperature in the container. That 1s, the control
system can be complex including inputs indicative of a
required heat profile over time, indicative of a required
smoke content over time together with sensors providing
actual real time values so that the control to the fuel supply
and the gas supply can maintain the required profiles. For
example, the control unit can manage the cooking process 1n
a way which acts to increase heat from the gas burner system
while reducing heat from the pellet burner unit so as to
increase a level of smoke while retaining a required tem-
perature.

Instead of using the conventional hot rod 1gniter, the pellet
burner unit preferably includes a gas 1gniter for the pellets
receiving a gas pilot light from the gas burner system. This
pilot light 1s separate from the gas burners which apply heat
and merely acts to cause 1gnition following which the pilot
light 1s turned ofl.

Preferably the pellet burner unit 1s separated from the gas
burner system on one side or both sides of the pellet burner
unmit by an upstanding wall in the container. This wall can be
of a suflicing height to retain the pellets but lower than the
cooking support so that the fan and the container are
arranged to direct air throughout the container and over the
dividing wall so as to spread heat around the container
regardless of whether the heat 1s supplied by one or both of
the gas burner system and the pellet burner unait.

Preferably the gas burner system is arranged to apply a
gas tlame directly to the cooking surface with no intervening
briquettes over the gas burner system.




US 10,426,295 B2

3

In this arrangement according to one important aspect of
the invention, the pellet burner unit preferably comprises a
trough into which the pellets are fed, the trough being
mounted 1n a movable support which can be pulled out from
the container for removal. While such pellets during con-
tinued combustion typically generate little residue, when the
system 15 being cooled at the end of the cooking cycle,
residue can generate and the movable support allows access
for cleaning of any residue, blockages, or grease in the
scenario of a grease fire as well as for attending to any
breakdowns without necessarily removing the cooking sur-
tace. Also, 1f the gas burner system 1s moperable, the trough
may be removed from the container so that the pellet fuel
contained therein may be ignited outside the container.
Furthermore, different trough designs may be introduced as
separate units for replacement into a slot where the trough 1s
disposed 1n the container. The different trough designs may
achieve diflerent combustion ratios for varying the cooking
methods that can be implemented on the grill, including the
type of smoking and ability to perform cold smoking.

Preferably the movable support slides out through a front
wall of the container but other directions can be used.

Preferably the trough 1s of a form which has opposed
inclined walls with an intervening base. However other
shapes can be used. The inclined walls tapering toward the
base 1s a suitable shape as 1t carries the materials to the base
and keeps them confined for combustion. Preferably the
inclined walls are perforated for passage of air from the fan
through the combustion material between the walls and
sitting on the base. Preferably the front and rear inclined
transverse walls are spaced away from a front wall of the
container so as to locate the combustion at a position
generally centrally of the cooking surface.

Preferably the fan 1s fixed in the container so that the
trough moves with the support away from the fan which
remains 1n place. Also preferably the pellet feeding device 1s
fixed 1n the container so that the trough moves with the
support away from the pellet feeding device. Thus the
support can be a simple tray with no connections which can

be pulled out forwardly from the position under the cooking,
surface.

Preferably the pellet feeding device comprises an
upstanding feed tube having a pellet transfer device, typi-
cally an auger, 1n the tube for feeding the pellets upwardly
along the tube from below the trough. In order to feed the
material into the trough preferably the inclined trough wall
includes a cut out shaped to partly surround the feed tube.
The top edge of the feed tube can be inclined at a similar
angle to the inclined wall to allow the material to more easily
spill over onto the base of the trough. Orienting the feed tube
substantially upright allows the cooking grill to be more
compact and allows pellet fuel to be conveyed upwardly
from a bottom of the feed tube so as to keep the tuel supply
separated and spaced away Ifrom flames and direct heat.
Furthermore, a substantially vertical orientation of the feed
tube may reduce possibility of backfire due to chimney eflect
as typically observed in horizontally oriented feed systems
in pellet grills.

For easy filling of the system, the pellet feeding device
preferably includes a removable tubular cartridge for con-
taining pellets and a receptacle for receiving a neck of the
cartridge inserted therecon so that the cartridge supplies
pellets for transfer to the pellet burner umt. Preferably the
receptacle for receiving the neck of the removable cartridge
1s located at a bottom of the feed tube spaced well below the

burner unit so that the removable cartridge can be inclined
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upwardly and outwardly away from the upstanding feed tube
for easy 1nsertion and to be presented in the area under the
container.

According to a further aspect of the invention which can
be used 1n other types of pellet grills without the hybnd
heating system there 1s provided a cooking grill comprising;:

a container defining a combustion area;

a cooking surface over the combustion area for receiving
and supporting food materials to be grlled;

a pellet burner unit disposed within the container under
the cooking surface;

a pellet feeding device arranged to feed pellets 1nto the
burner unit;

a Tan for generating an airtlow which at least 1n part passes
through the burner unit for causing combustion of the pellets
in the burner unit;

wherein the pellet burner unit comprises a trough into
which the pellets are fed, the trough being mounted 1n a
movable support which can be pulled out from the container
for removal.

This trough can use any or all of the features defined
above.

According to a yet further aspect of the imnvention which
can be used 1n other types of pellet grills without the hybrid
heating system there 1s provided a cooking grill comprising;:

a container defining a combustion area;

a cooking surface over the combustion area for receiving
and supporting food matenals to be grilled;

a pellet burner unit disposed within the container under
the cooking surface;

a pellet feeding device arranged to feed pellets 1into the
burner unit;

a fan for generating an airtlow which at least in part passes
through the burner unit for causing combustion of the pellets
in the burner unit;

wherein the pellet feeding device includes a removable
cartridge for containing pellets and a receptacle for receiving
a neck of the cartridge inserted thereon so that the cartridge
supplies pellets for transfer to the pellet burner unait.

This cartridge feed system can use any or all of the
features defined above.

According to a further aspect of the invention there 1s
provided a cartridge for use 1n a pellet grill of the type
defined above where the cartridge comprise and elongate
body which may be tubular or other shapes with a neck and
end closure cap over the neck for msertion 1nto a receptacle
of the pellet feeding device. Typically the wall of the
cartridge 1s tubular and includes top and bottom end caps to
close the cartridge when removed from the pellet feeding
device preferably the wall of the cartridge 1s transparent to
allow viewing of the contents. Using the removable tubular
cartridge to supply the pellets for transter to the pellet burner
unit may afford easier and more straightforward refueling as
opposed to transierring pellets from a bag which can be
awkward and can be easier to spill maternial. Also, a plurality
of different combinations of various types of pellets for can
be prepared for sale in removable cartridges, allowing better
portioning and sizing of pellets in a container of fixed and
known size (although different sized cartridges may be
designed for use with the pellet transier device or the pellet
transier device designed differently to accommodate another
size ol cartridge). Such cartridges can be easily stored
compared to conventional bags which are typically not
sealed, allowing the cartridges to be easily sold over the
internet and shipped to customers. Furthermore, the car-
tridges may create a new market comprising cartridge refill-
ing and “coin” fuel dispensing systems including the pellet
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transier device. In addition, the removable cartridge may be
removed from the receptacle each time after use of the grill
and closed by its caps so that the pellets remaining in the
cartridge are enclosed therein for storage in a substantially
dry location so as to reduce likelihood of pellets absorbing
moisture, disintegrating, and/or clumping together that 1s
typically a result of prolonged outdoor storage and 1n which
case the pellets are no longer suited for use.

BRIEF DESCRIPTION OF THE DRAWINGS

One embodiment of the imvention will now be described
in conjunction with the accompanying drawings in which:

FIG. 1 1s an 1sometric view of a grill according to the
invention.

FIG. 2 1s a further 1sometric view of the gnll of FIG. 1
from the rear.

FIG. 3 1s a front elevation view of the gnll of FIG. 1.

FIG. 4 1s a side elevation view of the grill of FIG. 1 from
the right.

FIG. 5 1s an 1sometric view of the grill of FIG. 1 from the
left with the lid opened showing the cooking surface and end
walls opened showing a tank for the gas supply and one pair
of extendable struts extended and supporting a removable
panel thereon.

FIG. 6 1s a further isometric view of the grill in FIG. 5
from the right.

FIG. 7 1s an 1sometric view of the grill of FIG. 1 with the
lid removed and both pairs of extendable struts i an
extended position.

FIG. 8 1s an 1sometric view of the grill in FIG. 7 with the
removable panels supported respectively on each pair of the
struts.

FIG. 9 1s a front elevation view of the grill in FIG. 8
depicting an open flame accessible from any transverse
direction around the grill.

FIG. 10 1s a side elevation view of the gnll in FIG. 8
depicting the open tlame.

FIG. 11 1s an 1sometric view of the grill of FIG. 1 with the
lid removed and emphasis on the pellet burner unmit received
in the container.

FIG. 12 1s an 1sometric view of the grill in FIG. 11 with
the pellet burner unit removed from within the container.

FIG. 13 1s a top plan view of the gnll of FIG. 1.

FIG. 14 1s a cross-sectional view of the grill of FIG. 1
taken along line A-A i FIG. 13.

FIG. 15 1s a cross-sectional view of the grill of FIG. 1
taken along line B-B 1 FIG. 3 with the heat control system
illustrated schematically.

FIG. 16 1s a cross-sectional view of the grill of FIG. 1
taken along line C-C 1n FIG. 3.

FI1G. 17 1s an 1sometric view of the grill of FIG. 1 from the
left with the container and cooking surface removed to show
the 1nterior components.

FIG. 18 1s a further 1sometric view of the grill of FIG. 1
from the right with the contammer and cooking surface
removed as 1n FIG. 17 and some interior components
cutaway to show other components like the trough and fan.

FI1G. 19 1s a front elevation view of the grill of FIG. 1 with
the container and right side gas burner nozzle removed.

FI1G. 20 15 a side elevation view of the grill of FIG. 1 from
the right with the container and right side gas burner nozzle
removed as 1 FIG. 19.

FI1G. 21 1s a further side elevation view of the grill of FIG.
1 from the left with the container and right side gas burner
nozzle removed as 1n FIG. 19.
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FIG. 22 1s an 1sometric view of the grill of F1G. 1 from the
front showing only the pellet burner unit, pellet feeding

device, and fan.

FIG. 23 1s a further isometric view of the grill of FIG. 1
from the rear showing only the pellet burner unit, pellet
teeding device, and fan.

FIG. 24 1s a front elevation view of the grill of FIG. 1
showing only the pellet burner unit, pellet feeding device,
and fan.

FIG. 25 1s a cross-sectional view of the grill as 1llustrated
in FIG. 24 and taken along line D-D.

FIG. 26 1s an 1sometric view of the grill of FIG. 1 showing
only the pellet burner unat.

FIG. 27 1s a front elevation view of the grill of FIG. 1
showing only the pellet burner unat.

FIG. 28 1s a cross-sectional view of the grill as shown 1n
FIG. 27 and taken along line E-E.

FIG. 29 15 an exploded view of the grill of FIG. 1 showing
the feed system to the pellet burner unit only.

FIG. 30 1s an elevation view of the grill of FIG. 1 showing
the feed system to the pellet burner unit only.

FIG. 31 1s a cross-sectional view of the grill as 1llustrated
in FIG. 30 and taken along line F-F.

FIG. 32 1s an 1sometric view of the grill of FIG. 1 showing,
only the pellet feed system with the removable cartridge
iserted 1n the receptacle.

FIG. 33 1s a further isometric view of the grill of FIG. 1
showing only the pellet feed system with the removable
cartridge removed from the receptacle.

In the drawings like characters of reference indicate
corresponding parts in the different figures.

DETAILED DESCRIPTION

The cooking grill shown in the drawings includes a
container 10 mounted on legs 12 and having an openable top
l1d 14 for enclosing an interior cooking area 16. A source of
heat 1s provided within the cooking area for applying heat to
tood products to be cooked carried on a grate 18 within the
cooking area. Also, a thermometer 19 1s located 1n an upper
portion of the lid 14 and 1s arranged to measure temperature
in the cooking area 16 and display the temperature measured
as a reference for a user while cooking. The source of heat
comprises a pellet burner unit 20 suited for containing and
combusting compressed pellet fuel therein to generate heat.
The pellet burner unit 1s disposed generally centrally within
the container near a top thereof beneath the cooking grate
18. A pellet feeding device 22 also disposed 1n the container
1s arranged to discharge pellets into the pellet burner unit at
a predetermined rate. The source of heat also comprises a
gas burner system 24 which 1s adjacent the pellet burner unit
within the container and also beneath the grate. The gas
burner system includes two gas burner nozzles 26 disposed
respectively on either side of the pellet burner unit 20. The
burner nozzles are arranged to combust a supply of com-
bustible gas, such as propane or natural gas, stored within a
tank 28 so as to generate and apply heat to the cooking grate
in addition to or as an alternative to the pellet burner unit. A
fire grate covering 29 1s disposed over the burner nozzles
between the nozzles and the cooking grate as in a conven-
tional grill for protecting the burner nozzles and pellet
burner unit against grease dripping downwardly from food
products received and supported on the cooking grate and
onto the nozzles and burner unit. The fire grate covering 1s
convex 1n shape 1 an upwardly direction towards the
cooking grate along a full longitudinal length of the fire grate
covering.
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Turning now to the container 10 1n more detail, the
container has a peripheral wall 30 comprising tfront 30A and
rear 30B covers and two opposing end walls 30C and 30D
which close the peripheral wall at its two longitudinally
opposing ends. Each end wall has a plurality of openings
therein located for permitting airflow through the container
and for dissipating heat generated by the source of heat 1n
the container. The end walls are carried on respective
internal hinges adjacent the rear cover 30B of the container
so as to be openable for accessing an 1nside of the container.
The front cover and front portions of the end walls collec-
tively partially define a front wall of the container that also
includes a fixed portion above the front cover. The fixed
portion of the front wall carries gas control knobs 34 of the
gas burner nozzles projecting outwardly from the fixed
portion of the front wall that are coupled to valves opera-
tively connected between the nozzles and the tank. The gas
control knobs are arranged to control the supply of gas to
cach burner for varying the amount of heat generated by the
gas burner nozzles as 1n a conventional barbeque. The front
cover carries a pellet control knob 36 for the pellet burner
unit projecting outwardly from the front cover.

The Iid 16 forms a continuation of the cylindrical wall to
cover an opening 38 between the front 30A and rear 30B
covers and the end walls 30C and 30D. The l1id 1s detachably
carried on hinges 40 and 1s closed by a handle 42 so as to
provide an attractive continuation of the cylindrical wall.
The lid may be removed as shown 1n FIGS. 7-10 so as to
convert the cooking grill into a “camp fire” unit having an
open tlame accessible from 360 degrees around the grate.

Each leg 12 of the grill 1s located at an internal corner of
the cylindrical wall and coupled at a bottom of the container.
Each leg comprises a wheel assembly having a wheel 44
supported for rotational movement on a mounting bracket
46. The mounting bracket 1s pivotal about an upright axis at
the respective internal corner of the cylindrical wall so that
the container 1s movable by rolling movement across a
surface. The wheel assemblies have brakes 48 for resisting
the rolling movement of the container such that the container
remains stationary when the grill is 1n use.

The cooking grate 18 1s horizontally oriented across the
opening 38 of the container such that the grate 1s bridging
the container at a height above the heat source and bridging
a top edge of the opening 38 at the front and carried on a
support ledge at the rear. As such, the cooking grate forms
a conventional horizontal flat perforated grate for the food
products. The top edge of the opening at the front and the
support ledge at the rear are defined respectively by a tubular
member 50 which 1s longitudinally oriented within the
container. The two tubular members slidably receive a pair
of struts 52 respectively in each collective longitudinal end
of the tubular members. Each pair of struts 1s bridged at free
ends of the struts by a decorative bridging element 54. Each
pair of struts 1s slidably extendable from a retracted position
in which a majority of the struts 1s received within the
tubular members and the decorative bridging elements are
substantially flush with outside ends of the cooking arca 16
to an extended position 1n which the majority of the struts 1s
extending outwardly beyond the container. A panel 56
defining a planar surface for supporting food products prior
to or alter cooking or cooking utensils thereon 1s arranged to
be detachably supported on each pair of struts as more
clearly illustrated in FIGS. 7-8.

Turning now to the pellet burner unit and components of
the grill related thereto, the pellet burner unit comprises a
metal heating bowl or pan 38 carried inside of the container
10. The metal heating pan comprises a front pan wall 60,
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opposing side pan walls 62, and a trough 64 spaced rear-
wardly from the front pan wall such that the trough 1s
disposed generally towards the rear of the pan 38. The
trough locates the combustion of the pellets generally cen-
trally of the cooking surface defined by the grate 18. The pan
also comprises a front panel 66 parallel to and spaced
outwardly from the front pan wall and a pan handle 68 which
projects outwardly from the front panel of the pan.

The trough 64 of the pan has a front trough wall 70
oriented at a decline relative to the front pan wall. That is,
the front trough wall extends rearwardly and downwardly
from a top of the front trough wall to a bottom thereof. A
bottom trough wall 72 defining a base of the trough extends
horizontally rearwardly from the bottom of the front trough
wall 70. At the rear of the bottom trough wall, a rear trough
wall 74 extends upwardly and rearwardly from the bottom
trough wall at a bottom of the rear trough wall meeting the
rear ol the bottom trough wall to a top of the rear trough
wall. The rear trough wall extends further upwardly than the
front trough wall such that the top of the rear trough wall 1s
above the top of the front trough wall. A plurality of
openings 76 are located in both the front and rear trough
walls for permitting airflow through the heating pan to effect
combustion of the pellets contained between the front and
rear trough walls sitting on the bottom trough wall 72.
Furthermore, the rear trough wall has a cut out 78 towards
the top thereof which 1s substantially semi-circular 1n shape.
The cut out 1s shaped to partly surround an upstanding feed
tube 80 of the pellet feeding device described 1n more detail
later.

The front pan wall and side pan walls of the metal heating
pan at least 1n part define a movable support to which the

trough 1s mounted. As such, the heating pan 1s slidably
movable through the fixed portion 32 of the front wall of the
container. In the illustrated embodiment, the heating pan 1s
removed from within the container in a forwardly direction.
When the heating pan 1s received entirely 1n the container 1n
a pan receptacle 81 comprising side dividing walls 82 and a
bottom support wall 84, the front panel 66 of the heating pan
1s substantially flush with the front wall of the container. The
heating pan may be entirely removed from within the
container for cleaning residue often generated when the grill
1s being cooled at the end of the cooking cycle or such that
the heating pan of the illustrated embodiment may be
alternated with another type of heating pan having a different
combustion ratio (primarily a result of the design of the
trough, 1n particular the number of openings in the trough
walls amongst other design features).

Turning to the pan receptacle, the pan receptacle 81 1s
s1zed and shaped to slidably receive the metal heating pan 58
therein. The bottom support wall 84 spans between the side
dividing walls 82 for supporting the heating pan thereon
when the pan 1s received 1n the pan receptacle. Furthermore,
the side dividing walls 82 define upstanding walls disposed
in the container on respective sides of the metal heating pan
separating the gas burner system from the pellet burner unat.
The side dividing walls are oriented upright and parallel to
one another and extend laterally from the front wall of the
container to the rear wall thereof. The side dividing walls
extend above the side pan walls 62 to retain the pellets 1n the
trough 64 but terminate at upper ends of the side shielding
walls below the cooking grate 18 so that air can be directed
throughout the container and over the side dividing walls so
as to spread the heat around the container regardless of
whether the heat 1s supplied by one or both of the gas burner
and the pellet burner unait.
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A gas 1gniter 86 1s disposed within the container rear-
wardly adjacent the rear trough wall 74 of the heating pan.
The gas 1gniter comprises a pair of i1gniters longitudinally
spaced apart and carrying an electric current providing a
spark for 1gniting a gas pilot light 88 received between the
pair of 1igniters. The pilot light 1s operatively coupled to the
gas burner system by a respective fuel line 90 so as to be
supplied by the tank 28 also supplying the gas burner
nozzles. The gas 1gniter provides a flame for 1gnition of the
pellets 1n the trough that 1s separate of the flame produced by
the gas burner nozzles 26 such that the pellet burner unit can
be operated independently of the gas burner nozzles. As
such, once the pellets are 1gnited the pilot light 1s turned off.

The pellet feeding device 22 comprises an auger pellet
feed system 92 driven by a motor 94. The auger pellet teed
system 1s fixed within the container so that the trough moves
with the movable support away from the feed system. The
feed system comprises the upstanding feed tube 80 extend-
ing irom the bottom of the container vertically upwardly to
a top 80A of the feed tube adjacent the top of the rear trough
wall 74. The top of the feed tube projects through the cut out
78 1n the rear trough wall. An auger 96 defining a vertical
conveyor 1s recerved within the feed tube 80 arranged for
rotational motion about a central vertical axis of the feed
tube for delivering the pellets upwardly along the feed tube
from a receptacle 98 at the bottom thereof to the top 80A of
the feed tube that 1s inclined at a similar angle to the rear
trough wall so as to allow the pellets to more easily spill into
the base of the trough. The receptacle 1s arranged to receive
a neck of a removable cartridge 100 supplying the pellets.
The receptacle 1s disposed at the bottom of the feed tube
such that the cartridge 1s spaced below the source of heat.
The receptacle 1s arranged such that cartridge 1s inclined
upwardly and outwardly away from the feed tube 80 when
the cartridge 1s received in the receptacle 98.

Turning now to the removable cartridge 100 1n more
detail, the removable cartridge 1s tubular and has a trans-
parent peripheral wall 102. The cartridge also comprises top
and bottom end caps 104 to close open ends of the trans-
parent peripheral wall when the cartridge 1s removed from
the receptacle 98. The cartridge 100 thus comprises a
removable container for containing pellets for transportation
and supply of the pellets having a wall with a closed end for
containing the pellets. The container has an open mouth at
an end opposite the closed end and a tubular neck portion at
the open mouth. The end cover over the open mouth and the
container form a transportable component separate from the
receptacle to allow supply and transportation of the pellets
within the container while closed by the end cover. The
receptacle comprises a transier tube having a pellet transier
device 1n the tube for feeding the pellets along the transfer
tube from the receptacle to the pellet burner umt. The
receptacle includes an insert sleeve with an upwardly facing
open mouth and a lower end of the msert sleeve connecting
to the transfer tube. When the tubular neck portion 1s
inserted 1n the open mouth of the imsert sleeve, the insert
sleeve engages and holds the tubular neck portion with the
wall and closed end of the container supported above the
upwardly facing mouth for feeding the pellets through the
open mouth into the mnsert sleeve and 1nto the transfer tube.

Orientation of the cartridge 1 an inclined fashion allows
gravity to transier the pellets from the cartridge to the
receptacle such that the pellets spill into the receptacle from
the cartridge as the auger conveys the pellets from the
bottom of the feed tube into the trough. As such, the
orientation of the cartridge may be utilized by filling the
cartridge with pellets of different varieties 1n an ordered
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manner. For example, half of the cartridge may be filled with
hickory wood pellets and another of the cartridge may be
filled with apple wood pellets. In this manner, half of the
cartridge from one end cap to the proximate midpoint of the
length of the cartridge comprises one type of wood on 1ts
own and the other half from the midpoint of the cartridge to
the opposing end cap comprises another type of wood on its
own. Regardless of which wood type defines a lower portion
of the cartridge once the cartridge 1s inserted into the
receptacle such that the type of pellets defining a first wood
type 1n the lower portion passes through the auger pellet feed
system {irst and before a second wood type, the arrangement
allows the wood type to be automatically switched from the
first type to the second type during the cooking process as
the pellets are transferred from the cartridge by gravity.

The motor 94 driving the auger 1s located below the feed
tube 80 beneath a support plate 106 on which the feed tube
1s supported within the contaimner 10. In the 1illustrated
embodiment, the motor comprises an electric motor requir-
ing an external electric supply. Also, a sensor 108 1s located
in the receptacle adjacent where the neck of the cartridge 1s
received for detecting presence of the removable cartridge
therein. The sensor 1s operatively connected to the motor so
that 11 the sensor detects absence of the cartridge power will
be disconnected from the motor as a safety precaution. In
alternative embodiments, the sensor may be able to detect
levels of pellet material remaining 1n the cartridge.

In addition to the pellet burner unit and the pellet feeding
device, a fan 110 1s fixed between upstanding brackets 112
adjacent the rear wall of the container across from the metal
heating pan 58 so that the feed tube 80 1s generally inter-
mediate between the fan and the pan 1n a lateral direction.
The fan 1s operable to generate an airflow 1n the container
which 1n part passes through the trough 64 through the
openings 76 1n the trough walls for effecting the combustion
of pellets confined in the base 72 of the trough. Furthermore,
location of the fan and suthicing height of the side dividing
walls 82 allow airflow generated by the fan to be directed
throughout the container so as to spread heat around the
container regardless of the heat source.

Turning now to the gas burner system 24 1n more detail,
the gas burner nozzles 26 are operatively connected at
supply ends to the gas tank contained within the container by
tuel lines 114. The valves to which the gas control knobs are
coupled are located along the fuel lines for controlling the
supply of gas to the gas burner nozzles. The gas burner
nozzles apply heat to the grate 18 in the form of a gas flame
and do not supply heat directly to the metal heating bowl 58.
In the illustrated embodiment, the nozzles comprise H
burners spanning across a majority of the cooking area
beneath the grate. The H burners are longitudinally disposed
between the pellet burner unit and the end walls of the
container. In alternative embodiments, a briquette grate may
be disposed above the gas burner nozzles intermediate the
nozzles and the cooking grate for supporting intervening
briquettes over the nozzles.

The cooking grill further includes a heat control system
116 operatively connected between a temperature sensing
probe 118 centrally located at the rear of lid for detecting
temperature in the cooking area 16; the gas burner nozzles
26; and the auger pellet feed system 92 so as to be arranged
for controlling the gas and pellet burning systems to main-
tain a required temperature 1n the cooking area. The control
system can be complex including mnputs indicative of a
required heat profile over time, indicative of a required
smoke content over time together with sensors providing
actual real time values so that the control to the pellet fuel




US 10,426,295 B2

11

supply and the gas supply can maintain the required profiles.
For example, the heat control system can manage the
cooking process 1n such a way which acts to increase heat
from the gas burner nozzles 26, which may be accomplished
by 1increasing supply of gas thereto, while reducing heat
from the metal heating pan 58, which may be achieved by
reducing the rate of feed of the pellets into the trough, so as
to 1ncrease a level of smoke while maintaining the required
temperature. The heat control system 1s arranged to control
a rate of feed of the pellets 1n dependence on a detected
temperature, which may be achieved by controlling speed of
the motor 94. If the amount of heat from the pellet burner
unit 1s to be increased, the heat control system increases the
rate of discharge of the pellets into the trough. In alternative
embodiments, the heat control system 1s also operatively
connected to the fan 110 so as to vary a volume of air passing
through the pellet burner unit for adjusting the combustion
rate of the pellets. In other embodiments, the heat control
system may be programmed with intelligent cooking pro-
grams such that cooking food on the grill may become more
time eilicient, precise, and automated. An exemplary cook-
ing program may include turning on one of the pellet and gas
systems at a {first specific temperature as detected by the
temperature sensing component and shutting one of the
systems ofl after duration of time has elapsed or at a second
particular temperature. The heat control system may also be
programmed to provide cold smoking as part of a pro-
grammed cooking method such that the grill 1s operable for
“automatic cold smoking”.

Operation of the pellet burner unit and the gas burner
system 1s mndependent of one another such that cooking (in
a general sense) using the grill may still be performed even
if only one of the pellet and gas systems are operable (for
example, because only one type of fuel 1s available or 1f
clectricity 1s unavailable for powering the pellet feeding
device). Generally speaking, the pellet burner system oper-
ates by controlling the fuel and air supply to generate a
required temperature without supplemental heat from the
gas 1nto the trough of the pellet burner unit. As such, the
cooking grill of the illustrated embodiment provides “all 1in
one” cooking options 1n a single grill unit having ability to
produce a variety of different tastes in the food products
cooked thereon by alternating between smoking (using the
pellets) and gas grilling. Cooking using the grill of the
illustrated embodiment may also become more eflicient as
the gas burner system can be used for quickly sanitizing the
orill and the heat control system may be programmed to
execute cooking programs that can enhance efliciency and
precision cooking on the grill and potentially automate
certain portions of the cooking cycle or process.

Since various modifications can be made 1n my mvention
as herein above described, and many apparently widely
different embodiments of same made within the spirit and
scope of the claims without department from such spirit and
scope, 1t 1s intended that all matter contained 1n the accom-
panying specification shall be interpreted as 1llustrative only
and not 1n a limiting sense.

The invention claimed 1s:

1. A cooking grill comprising;:

a container defining a combustion area;

a cooking surface over the combustion area for receiving
and supporting food materials to be grlled;

a pellet burner unit disposed within the container under
the cooking surface;

a pellet feeding device arranged to feed pellets into the
pellet burner unait;
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a Tan for generating an airtlow which at least 1n part passes
through the pellet burner unit for causing combustion
of the pellets 1n the pellet burner unit;

wherein the pellet feeding device comprises:

a removable container for containing pellets for trans-
portation and supply of the pellets;

and a receptacle for recerving the pellets for transfer to
the pellet burner unit;

the container having a wall with a closed end for
containing the pellets;

the container having an open mouth at an end opposite
the closed end and a tubular neck portion at the open
mouth;

the container having a removable end cover over the
open mouth;

the container and removable end cover forming a
transportable component separate from the recep-
tacle to allow supply and transportation of the pellets
within the container while closed by the end cover;

the receptacle comprising a transier tube having a pellet
transier device in the tube for feeding the pellets
along the transfer tube from the receptacle to the
pellet burner unit;

the receptacle comprising an insert sleeve with an
upwardly facing open mouth and a lower end of the
insert sleeve connecting to the transfer tube;

when the tubular neck portion 1s 1nserted in the open
mouth of the insert sleeve, the insert sleeve engages
and holds the tubular neck portion with the wall and
closed end of the contaimner supported above the
upwardly facing mouth for feeding the pellets
through the open mouth i1nto the insert sleeve and
into the transter tube.

2. The cooking grill according to claim 1 wherein the
transfer tube 1s upstanding from the container portion
upwardly to the pellet burner unit and the insert sleeve 1s
inclined upwardly and outwardly away from the upstanding
transier tube.

3. The cooking grill according to claim 1 wherein the
container wall 1s tubular.

4. The cooking grill according to claim 1 wherein the
container wall 1s transparent.

5. The cooking grill according to claim 1 wherein the
closed end comprises a removable end cap.

6. A cooking grill comprising:

a container defining a combustion area;

a cooking surface over the combustion area for receiving

and supporting food materials to be grilled;

a pellet burner unit disposed within the container under
the cooking surface;

a pellet feeding device arranged to feed pellets 1nto the
burner unit;

wherein the pellet feeding device comprises an upstand-
ing feed tube having a pellet transfer device 1n the tube
for feeding the pellets upwardly along the tube from
below the burner unit;

a Tan for generating an airtlow which at least 1n part passes
through the burner unit for causing combustion of the
pellets 1 the burner unait;

wherein the pellet burner unit comprises a pan 1nto which
the pellets are fed, the pan being mounted 1n a support
allowing the pan pulled out from the container for
removal;

wherein the support 1s arranged so that the pan slides out
through an opening in the front wall of the container;

wherein the fan 1s fixed in the container behind the pan so
that the pan moves forwardly away from the fixed fan;
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and wherein the upstanding feed tube 1s fixed in the
container behind the pan so that the pan moves for-
wardly away from the fixed feed tube.
7. The cooking grill according to claim 6 wherein the pan
has opposed perforated walls for passage of air from the fan. 5

8. The cooking grill according to claim 6 wherein the pan
defines front and rear inclined transverse walls which are

spaced away from the front wall of the container.

9. The cooking grill according to claim 6 wherein the pan
includes an inclined pan wall with a cut out shaped to at least 10
partly surround the upstanding feed tube.
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